Description 
Multipole Unit for a Color Picture Tube 
BACKGROUND OF THE INVENTION 



1. Field of the Invention 
The present invention relates to a multipole unit for a color picture tube of the type including a 
support tube, a retaining ring, and at least one magnetic ring. 

5 2. Description of the Related Art 

Color picture tubes for color television sets and color monitors are provided with a multi- 
pole unit by means of which static convergence adjustment is carried out. Convergence 
adjustment guarantees that the three color separation images which are produced in a color 
picture tube appear on the front screen with raster superposition, i.e. that the three electron beams 

10 of the electron gun impinge on respective neighbouring, associated phosphor dots over the whole 
screen area. This will only be the case if the electron beams cross in a common shadow mask 
opening of the shadow mask provided on the inner side of the front screen in the picture tube. In 
the case of static convergence adjustment minor deviations of the electron beams are corrected 
with the aid of so-called multipole fields. These multipole fields are produced by permanenl- 

15 magnetic rings consisting of a slightly permeable material so that the deflection field will not be 
influenced. 

Hitherto known multipole units consist of a support tube, a threaded ring which can be screwed 
onto the support tube, and a plurality of (permanent-) magnetic rings. The magnetic rings are 

2 0 arranged between the threaded ring and a flange on the opposite end of the support tube. For 

static convergence adjustment of a color picture tube, the magnetic rings can be rotated on the 
support tube. When the adjustment has been finished, the magnetic rings are fixed at the position 
in question by fully tightening the threaded ring. The static convergence adjustment for the color 
picture tube will be preserved permanently in this way. 

25 

In order to permit adjustment with the aid of the magnetic rings before said rings are fixed 
completely, said magnetic rings must be rotatably supported on the support tube without rotating 
on their own. They must always be held at their respective position in this adjustment phase. As 
soon as all the magnetic rings have been brought to their final position, the threaded ring is 

3 0 tightened firmly so as to fix the magnetic rings completely. 
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In the adjustment phase, the magnetic rings are held in a clamped condition. For this purpose, an 
additional spring ring is normally used between the magnetic rings. By means of a force acting in 
the axial direction, this spring ring clamps the magnetic rings between the threaded ring and the 
flange in the adjustment phase. The spring ring is provided with axially effective spring elements 
5 for this purpose. 

Such a conventional structural design is disadvantageous insofar as an additional spring ring is 
required. 

1 o OBJECTS AND SUMMARY OF THE INVENTION 

It is the object of the present invention to provide an improved multipole unit having a simplified 
structural design. 

This object is achieved by providing a multipole unit for a color picture tube comprising a 
1 5 support tube, a retaining ring and at least one magnetic ring. The magnetic ring is attachable to 
the support tube and a spring element is provided between the retaining ring and a stop on the 
outer circumference of the support tube. The spring element acts in axial direction and is 
integrated in the stop or the retaining ring. 

2 0 According to the present invention, a spring element is integrated in the retaining ring or in the 

flange of the support tube. A separate spring ring is therefore no longer necessary. 

The structural design of the multipole unit according to the present invention has been simplified 
substantially in comparison with conventional multipole units, since the production as well as the 

2 5 mounting of an additional spring ring can be dispensed with. 

Further advantageous embodiments of the present invention are disclosed below and in the 
claims. 

3 0 BRIEF DESCRIPTION OF THE DRAWINGS 

One embodiment of the invention is shown in the drawings, in which: 



35 



Fig. 1 shows a perspective view of the multipole unit, 

Fig. 2 shows an exploded view of the structural design of the multipole unit shown in Fig. 1 , 
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Fig. 



3 



shows an enlarged detail of a spring element according to the present invention, 
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Fig. 



4 



shows a sectional side view of a threaded ring according to the present invention, 
and 



Fig. 



5 



shows an exploded view of the multipole unit according to the present invention 
together with a cap for mounting on a color picture tube. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



5 Fig. 1 and 2 show the multipole unit according to the present invention. In order to show the 
details of the structural design more clearly, the multipole unit shown in Fig. 1 in the assembled 
condition is shown in Fig. 2 in the form of an exploded view. The multipole unit according to the 
present invention comprises a support tube 1, at least one, preferably a plurality of magnetic rings 
3 and a retaining ring 2. The support tube 1 is provided with a stop la at one end thereof, said 
1 0 stop being preferably implemented as a flange. A stop can also be realized with the aid of a few 
projections provided on the circumference of the support tube 1. 

The multipole unit is assembled in the way indicated in Fig. 2. In so doing, the individual rings, 
which are arranged above the support tube 1 in Fig. 2, are attached to the support tube in the 
15 sequence shown in Fig. 2. The magnetic ring 3 or the magnetic rings 3 are first slipped onto the 
support tube and held by the flange la. Finally, the retaining ring 2 is attached so as to fix the 
magnetic ring or the magnetic rings in position on the support tube 1 . The retaining ring 2 is 
preferably implemented as a threaded ring. The retaining ring may, however, also be 
implemented as a clip-on ring. 

20 

When it is implemented as a threaded ring, the retaining ring 2 is provided with a thread on the 
inner surface thereof. The support tube 1 is provided with a complementary thread lb at the end 
located opposite the flange la, said thread lb being arranged on the outer side of the support 
tube. The threaded ring 2 can thus be screwed onto the support tube 1 . By tightening the threaded 

2 5 ring 2, the magnetic rings 3 can be fixed completely on the support tube. 

In order to be able to achieve the desired rotatability of the magnetic rings prior to complete 
fixing, the threaded ring 2 must not be tightened completely so as to leave a certain amount of 
play for the rotatability of the magnetic rings. Simultaneously, the magnetic rings should, 

3 0 however, not be able to rotate independently so as to permit static convergence adjustment In 

order to permit this, the magnetic rings must be held in a clamped condition between the flange 
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la and the threaded ring. For this purpose, a spring element 2a is provided in the threaded ring 2 
or in the flange la. This spring element comprises a plurality of spring legs projecting beyond the 
threaded ring 2 or the flange la. The projecting ends are axially movable, whereby the spring 
legs will pretension the magnetic ring or the magnetic rings when the threaded ring is being 
5 tightened. 

The magnetic rings can have arranged between them additional spacer rings 4. The spacer rings 4 
preferably separate groups of two magnetic rings 3. A further spacer ring can be provided 
between the retaining ring 2 and a neighbouring magnetic ring 3. In total, eight magnetic rings 
1 0 are used in the embodiment shown. 

In Fig. 3 and 4, the structural design of a spring leg of the spring element 2a is shown in detail. 
The spring leg 5 has one of its ends 5b secured to the retaining ring 2, whereas the other end 5a 
projects beyond the lower surface 6 of the retaining ring. The end 5a is preferably provided with 
15 an axial extension 7 or a portion of axially bent material which projects beyond the lower surface 
of the threaded ring 2. The end 5a of the spring leg 5 is movable in the axial direction. When the 
threaded ring 2 is being tightened, the free end 5a is displaced in the axial direction so that the 
spring leg 5 will pretension the rings arranged between the retaining ring 2 and the flange la and 
hold these rings in a clamped condition. 

20 

Fig. 3 shows the arrangement of a spring leg 5 in the outer circumference of the retaining ring 2. 
In the embodiment shown, the spring leg 5 is formed by an opening in the material of the 
retaining ring 2, said opening having the width S. The spring leg can be arranged radially (as 
shown) as well as tangentially. In the embodiment shown in Fig. 3, the circumference of the 

2 5 retaining ring 2 is enlarged at the points at which the respective spring legs are provided. The 

length and the width of the spring leg can be designed independently of the width of the threaded 
ring in this way. The enlargements 6 additionally permit a better hold when the threaded ring is 
tightened by hand. 

3 0 The movability of the free end 5a depends on a plurality of parameters, e.g. on the depth T with 

which the axial extension 7 projects beyond the lower surface 6, as can be seen in Fig. 4, the 
geometrical dimensions, especially the length L and the widths b and B, respectively, and the 
properties of the material in question. The spring leg 5 shown in Fig. 3 slightly tapers from the 
width B at the location 5b where it is connected to the retaining ring 2 towards its free end 5a 
3 5 where it then has the width b. The threaded ring is preferably produced from plastic material. 
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In the case of a tangential arrangement of the spring legs, said spring legs are preferably arranged 
on the outer edge of the threaded ring. 

In order to achieve a uniform clamping of the magnetic rings, several spring legs 5 are distributed 
5 uniformly over the circumference of the retaining ring 2 and of the flange la, respectively. At 
least two spring legs should be provided. In the preferred embodiment, four spring legs are 
provided. 

In order to increase the torsional stiffness of a threaded ring according to the present invention. 
1 0 the threaded ring 2b is provided with a reinforced inner circumference. 

Fig. 5 shows, by way of example, a device by means of which the multipole unit according to the 
present invention can be secured to a color picture tube. For this purpose, the multipole unit is 
attached to a cap 8 which is preferably produced from plastic material. This cap is adapted to be 
1 5 secured to the color picture tube. Hence, said cap has a substantially rotationally symmetric 

structural design and, at its axis of rotation, it is provided with a suitable opening for the neck of 
a color picture tube. 

The multipole unit according to the present invention is attached to the cap 8 by means of the 
2 0 support tube 1 . Small projections, which are provided on said support tube 1, prevent the support 
tube from being rotatably displaced on said cap 8. The cap 8 has small projections 1 1 at the rear 
end thereof, which prevent the multipole unit from slipping off said cap 8. 

Also horizontal and vertical deflection windings can be secured to the picture rube with the aid of 
2 5 the cap 8. In this way, only one support system 8 will be required for securing all the deflection 
systems to a color picture tube. By means of further mechanical devices 9a, 9b and 10a, 10b, it is 
possible to mechanically adjust deflection systems on the cap 8. 
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Color picture tubes provided with the multipole units according to the present invention are 
preferably used in color television sets and color monitors for personal computers. 



